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Introduction

NMMB/BSC-Dust is the mineral dust module of the Chemical Transport Model, NMMB/BSC-CTM (Pérez et al., 2011; Jorba et al., 2012; Spada | [ (IS | ey
et al., 2013; http://www.bsc.es/earth-sciences/nmmbbsc-project), which is developed and operated in the Earth Sciences Department of the y
Barcelona Supercomputing Center (ES-BSC). The model is online embedded into the meteorological Non-hydrostatic Multiscale Model on the B
grid (NMMB) and is able to simulate from global to regional scales. NMMB/BSC-Dust is the operational model of the WMO Barcelona dust forecast
center (http:/dust.aemet.es/), the first regional specialized meteorological center with activity specialization on atmospheric dust forecast
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NMMB/BSC-CTM modules

Model Evaluation: We evaluate three annual simulations using a set of observational data and computing classical statistics

‘Common model configuration Model setup three configurations Observational datasets: Statistics :
* Temporol period: Annual (2011) *  Global: Dust observations: * Meteorological observations: * Correlation coefficient (r)
*  Study domain: Northern Africa, the Middle East and Europe *  Horizontal resolution: 1.4°x1* * Seasonal AMDOIS [Deep Blue + Dark Target] * 628 ground-based METAR sites *  Mean bias (M8)
(NAMEE) (25 W-65°E and 0"-65"N] *  Fundomentol time step: 180s * Voriable: Aerosol optical depth 550 nm (AOD) *  Variables: * Mean absolute error (MAE)
+ Forecost: 24h * Regional [25"W-65°E and 0"-65°NJ: 50 AERONET sites (grouped in nine regions) + Wind speed 10m (W5) * Root mean square error (RMSE)
*+  Temporal resolution (outputs): 3h *  Morizontal resolution; 0.25 “x0.25" * Voriable: Dust optical depth 550 nm (DOD) * Wind direction 10m (WD)
*  Vertical resolution: 40-layers up to 50 hPo *  Fundamentol time step: 40s *+ Temporal resolution: 3h + Temporal resolution: 3h
*  Cold start without dota assimilation * Regional [25"W-65°F and 0"-65°N]: * 3AMMA sites (Sahel):
= Initiol conditions from NCEP/FNL meteorological analysis (1'x1%) *  Morizontal resolution: 0.1°x0.1* * Voriable: Particulate matter 10 um (PM10)
at 00 UTC and boundary conditions every 6 h +  Fundomentol time step: 255 * Temporal resolution : 3h
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*  Wind = among * The model is able to reproduce the dust annual cycle (spatio-temporal seasonal variability) , although with
« Larger error reductions: Winter, WS<4m/s, complex terrains and Europe underestimations in summer over the Sahara
«  Minor error reductions: Summer, WS>4m/s, northern Africa and the Middle East *  The correlation is higher in dust transport regions (r>0.7) than in dust source regions (r<0.6)

* WS underestimations are found for the three configurations in the Middle East and in some Saharan sites, *  Model limitations are found on the rep of systems that cause dust
partly linked with the input global meteorological data (i.e. NCEP/FNL) underestimations over desert dust source regions (i.e. Middle East and Sahara)

* WS overestimations are produced under low wind speeds and in complex terrain regions *  The prefe source appi 7 some sources such as omitting the Mali/Mauritania border

* WD tends to present positive MB (wind vectors tend to the right (clockwise) with respect to observations)
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